Introduction {#sec1-1}
============

Total joint arthroplasty, in particular THA, has had a revolutionary role in improving the quality of life.^[@ref1]^ The use of bone cement for the implant stability versus biologic fixation with bone ingrowth in cementless THA has been a controversial issue for years. While immediate cement fixation in very old people or in those with poor bone stock might provide a quicker return to daily activity, cementless implants have gained more popularity over the years. The relative superiority of cementless acetabular component over cemented ones is nowadays a well-accepted fact.^[@ref2]^ The femoral stem, however, has very good long-term reports both in cemented and cementless forms.^[@ref3],[@ref4]^

Aseptic loosening is a long-term complication of THA.^[@ref5]^ Efforts to decrease the rate of loosening have included the use of newer materials, improvement in the design of the implant; and modification of operative techniques.^[@ref6]^ After the midterm follow-up results of cementless THA, the long-term results with impressive survival rates, are being reported more and more.^[@ref7]-[@ref9]^ The purpose of this study is to evaluate the efficacy and prosthesis survival in an Iranian society, with its unique cultural lifestyle and social differences from western societies.

Materials and Methods {#sec1-2}
=====================

The cases of cementless total hip arthroplasty performed in Nemazee hospital by a single surgeon from May 1997 to June 2007 were included in a retrospective outcome study. From the total of 63 hips in 52 consecutive patients, 3 patients had died at the time of the last follow up due to problems unrelated to the operation and 7 patients could not be reached. Therefore, 52 hips (42 patients) comprised the study group. The information from medical records of all the cases, including radiographs, was collected and the patients were called in for an interview, physical examination, and radiographic assessment. The patients filled the general-health assessment form, Short Form 36 (SF-36); the arthritis specific functional instrument WOMAC (Western Ontario and McMaster Universities Osteoarthritis Index), and patient reference disability questionnaire MACTAR (McMaster Toronto Arthritis). Harris hip rating scale was also filled for all the hips, (where 90-100 points would be excellent, 80-89 good, 70-79 fair, and below 70 is assumed a poor result).^[@ref10]-[@ref13]^

The radiographic assessment was by measurement of the cup and stem alignment in the immediate post-operative anteroposterior and frog-lateral views. The same views in the final follow-ups were specifically evaluated for any possible change in cup orientation, loosening in cup or stem (based on Gruen classification for zones of the femoral stem and Martell et.al. modification of DeLee and Charnely for acetabular component). Osseous integration of the acetabular and femoral components were assessed using the proposed criteria of Moore et al. Considering the five criteria of absence of radiolucent lines, superolateral and inferomedial buttressing, medial stress-shielding, and radial trabeculae for acetabular shell and stem bony ingrowth according to Engh et al. Osseo-integration in stem was evaluated by the presence of spot welds, cortical hypertrophy; and absence of radiolucent lines, and pedestal formation.^[@ref14]-[@ref17]^ Ectopic ossification, using Brooker classification was also noted.^[@ref18]^

Two types of prosthesis had been used in these cases. Harris-Galante II (HG II) porous-coated prosthesis (HGP, Zimmer, Warsaw, Indiana) was implanted in 15 and Versys-Trilogy (V-T) system (Zimmer, Warsaw, Indiana) in the remaining 37 hips.

The HG II is a modular prosthesis. The straight stem is TIVANIUM® Ti-6 AL-4V alloy with a proximal pure titanium fiber metal mesh coating; with a collar and a modula.r Morse tapered neck, which is available in three lengths. There are porous pads, made of commercially pure titanium wire, proximally on the anterior and posterior surfaces and a small medial pad immediately distal to the collar. The shell is a partial hemisphere made of titanium alloy with fiber metal mesh coating with variable number of holes for screw fixation. The shell with several titanium tines captures the polyethylene cup. The modular heads are chrome-cobalt mainly 28-millimeter heads.^[@ref19]^

Versys femoral stem (Zimmer, Warsaw, Indiana) is a collarless proximally and circumferentially coated prosthesis for cementless use. Trilogy shells are coated with commercially pure titanium fiber metal, which is clinically proven to enhance fixation through bone ingrowths. It is diffusion-bonded to a Tivanium® Ti-6Al-4V Alloy substrate.

All the cases were done by anterior hip exposure with the lateral Hardinge incision.^[@ref20]^ Infection prophylaxis was with cephalosporin and gentamicin at the time of surgery and 48 hours post-surgery. Thromboembolic prophylaxis was mostly by warfarin for 6 weeks with the intended INR (international normalized ratio) of 1.7 to 2. Early mobilization and first post-surgery day ambulation and crutch walking for 6 weeks were the uniform care received by all the patients.

The prosthesis survivorship limit was defined as implant life span and revision-ready state with progressive symptoms. Loosening of the component was defined as "definite" when subsidence, varus, or valgus orientation change was observed in femoral component and angle change, or migration of two millimeter or more seen in two views for the acetabular component. The polyethylene wear was assessed by direct visual observation of serial radiographs.

Results {#sec1-3}
=======

The 42 patients (52 hips) included fourteen males (33.3%) and twenty-eight females (66.7%), with the mean age of 48.83 years (±13 years, range 22-75) at surgery.

Harris-Galante II prosthesis was used in 15 cases and Versys-Trilogy prosthesis in 37 hips. The average duration of follow-up was 65 months (range 26-136). The HG II group of prostheses had a longer follow-up of 105 months (range 52-136). This figure was 49 months for Versys-Trilogy group (range 26-78). The overall mean follow-up was 65 months (±32, range 26-136).

The overall arthroplasty survival (i.e., well-functioning prosthesis with no clinical or radiographic evidence of wear, loosening, infection, etc.), which would suggest the need for revision was 65 months. Therefore, 43 hips in 34 patients were in good and functional status by the time of last follow-up. The overall survival rate in the present series was 96.2% for femoral components and 84.6% for acetabular components in 5.5 years.

Post-operatively, hips had a mean flexion arc of 114 degrees and 9 degrees of flexion contracture. The mean abduction and rotation were 25 and 50 degrees, respectively.

The overall HHS with a mean of 85 (±15, range 24-100) was excellent in 65.9%, good in 27.3%, fair in 4.5% and poor in 2.3% of cases.

The WOMAC score had a mean of 22.7 (±13, range 3-62), with 3 being the best and 62 the worst case scenario. The pain subscore of WOMAC was 2.87, joint stiffness 2.21 and functional subscore 17.62. The items in the function, which were of most concern to the patients were, in a descending order: inability in stair climbing; sitting or getting up from the floor or from flat-top toilets; picking up objects from the floor; and putting on or taking off socks.

SF 36 measurement had a total mean score of 61.33 (range 18-95). Out of the 8 items in SF 36, the best score was for "social functioning" and the worst was for "role limitation due to physical problems" (74.6 and 50.6, respectively).

The patient expectation questionnaire of MACTAR had the following findings:

Pain relief was achieved in 41 cases (97.6%), improvement in walking in 39 (92.8%), and improved ability in performing daily living activities in 37 (88%). The correlation of the above scoring system in this group of patients was evaluated. A close correlation between Harris Hip Score and total WOMAC score was found (correlation coefficient r=0.38). These correlations were strong in "pain" and "function" items, but not as much with "stiffness" item in WOMAC (P values 0.002, 0.001 and 0.45, respectively).

SF 36 and Harris Hip Score were closely correlated and value of r was 0.67. Pain item of HHS had no correlation with SF36 scores. SF 36 was more closely correlated with "pain" and "function" subscores of WOMAC (r=-0.77 and 0.78, respectively).

There was no infection, and no thromboembolic event in any of the 52 hips. In the last follow-up assessments, 44 hips (84.6%) were functional and well fixed; 8 cases had undergone revision and one patient is suspected of the early stage of loosening and is being followed.

All surviving hips showed radiographic signs of being stable in both components. However, "pedestal" was seen in 3 (7%) stems, and 1-2 millimeter non-progressive radiolucent lines in 20% of femurs and 4.5% of acetabular components.

Heterotopic ossification as a late complication was found in 35 hips (67.3%), 29 (82.7%) of which were Brookers' I and II, 5 Brookers' III and one Brookers' IV.

Since there were two groups of prostheses from the same company used in this study, they also were separately evaluated:

Among the 15 cases of Harris-Galante II prosthesis, with average follow-up of 105 months (range 52-136), 8 cases had developed problems, all of which had been already revised. All of the revised cases had problems in the acetabulum with cup wear, loosening, and polyethylene fracture and two of them had a simultaneous femoral loosening and osteolysis secondary to polyethylene wear debris. The etiology of hip disease in these 8 revisions, included five acetabular dysplasia, one avascular necrosis and systemic lupus erythematosus, one multiple epiphyseal dysplasia, and one primary osteoarthritis. In reviewing the original radiographs, no initial radiographic malposition was present and the stems were in normal orientation and mean shell inclination angle was 47 degrees (range 40-57 degrees), which was not statistically different from the Versys-Trilogy group (P=0.51).

The primary etiology of hip disease, in terms of distribution in these two groups, was different ([table 1](#T1){ref-type="table"}).

###### 

Comparison of etiology of hip replacement in two groups

  Etiology                 HarrisGalante II   VersysTrilogy   Total (%)
  ------------------------ ------------------ --------------- -----------
  Primary osteoarthritis   3                  13              16 (30.8)
  Inflammatory arthritis   7                  15              22 (42.3)
  Post traumatic           1                  4               5 (9.6)
  Hip dysplasia            3                  2               5 (9.6)
  Avascular necrosis       0                  1               1 (1.9)
  Miscellaneous            1                  2               3 (5.8)
  Total                    15                 37              52 (100)

Broken tines of fiber metal-coated acetabular shells were seen in 5 patients, all in the failed acetabular components ([figure 1](#F1){ref-type="fig"}).

![Broken tine of the cup is seen in radiography.](IJMS-40-418-g001){#F1}

The Harris Hip Score, WOMAC and SF36 in the 15 HG II cases were significantly poorer than the 37 cases with Versys-Trilogy prosthesis: Harris Hip Score of 66 versus 92, WOMAC 30 versus 20; and SF36 of 49 versus 66 (P value 0.009).

The Versys-Trilogy prostheses are all surviving in a mean follow-up of 49 months (range 26-78) with no radiographic or clinical evidence of loosening or wear. The five early complications, mentioned above, were all in this group of prostheses.

Discussion {#sec1-4}
==========

This is a small group of cases with a midterm follow-up on porous-coated hip arthroplasty in a society with unique social habits and customs.

The all cemented prostheses have long time tract record of over 20 years. The Charnley prosthesis reported by Ranawat had 90% survival of the femoral component, while Harris had about 80% survival with revision mainly on the acetabular side.^[@ref21]^

Porous-coated implants were used with the idea of removing the so-called "weak link" in the hip replacement from 1971. This has survived as a very good hip arthroplasty option for young active individuals with good bone stock.^[@ref22],[@ref23]^

The results with non-circumferential proximal porous-coating prosthesis like porous-coated anatomic, PCA (Howmedica, Rutherford, New Jersey) and Harris-Galante I (Zimmer, Warsaw, Indiana) were not satisfactory: failures of 43% and only 57% survival in 8 years. Kim recently reported that PCA prosthesis (Howmedica) had 21% revision in 20 years for the acetabular component and 9% for femoral component. These two prostheses are not in use anymore.^[@ref24]^

After generally satisfactory short and midterm results of the second generation of cementless implants (with proximal circumferential porous-coating), Clohisy and Harris reported a 96% 10-year survival rate for acetabular component^[@ref6]^ and Archibeck et al. in a study of 92 patients with the same follow-up had a 96.4% survival rate for acetabular and 100% for femoral components.^[@ref25]^ Most studies have evaluated the functional results with HHS with 83-95 points on average. Shetty et al. reported 100% ten years survival in a hydroxyapatite-coated, proximally and circumferentially coated prosthesis.^[@ref26]^ Engh et al., using an extensively coated prosthesis reported on 5-year, 10-year, and 15-year follow-ups.^[@ref27]^ The incidence of thigh pain was, however, more with more extensive coating.

The acetabular component in most reports is the one with more problems and the responsible section for loosening (Kim, Engh, Archibeck).^[@ref10],[@ref28]-[@ref29]^ The threaded shells seem to have lesser chance of Osseointegration and therefore more failures. The number of holes for temporary screw fixation has also been a point of concern, as more holes might provide better access for migration of polyethylene debris behind the shell and into the femoral canal.^[@ref30]^

The locking of the polyethylene cup into the metal shell is variable in different designs of prostheses. Poor locking mechanism can cause micromotion between the liner and the shell, causing more wear and subsequent dislodgment of the liner.^[@ref31]^

The survival rate in the present series with 96.2% for the femoral component and 84.6% for the acetabular component in 5.5 years is not a very promising result. The high revision rate of 15.4% was primarily in the HG II components and all were related to the acetabular side with wear, breakage, and dislodgment of polyethylene liner.

Others have also reported the problem with HG II cups. Louwerse et al. in 1999 reported 26 cases of liner failure, 13 of which belonged to HG cups.^[@ref32]^ Gonzalez in 2001 had 17 liner dislodgments in HG II cups.^[@ref33]^ Curry et al. in a 10-year follow-up reported 271 cases of HG II prosthesis in 2008. They encountered 48 acetabular failures, 67% of them were due to liner dissociation.^[@ref31]^

Our HG II group of arthroplasty in 9 years average follow-up had 46.7% overall prosthesis survival. The femoral stems were revised in only two cases that had severe bone lyses secondary to the acetabular liner problem, and the remaining 50 (96.2%) stems are stable and functioning well.

Although the revised cups, except one, did not have primary osteoarthritis or inflammatory arthritis, the numbers are too few to draw any conclusion as to whether the primary etiology could have had any bearing on the high rate of liner problem in HG II cups.

The average time interval until revision was 5.5 years. This is similar to findings of Curry et al. The appearance of broken tines was visible on radiographs, one to two years before the hips became symptomatic. Broken tines are probably early warning signs of instability. Excessive motion will cause wear of the liner and material debris will initiate retro acetabular and proximal femoral osteolysis. This would eventually lead to failure.^[@ref33]^

At the same time, the Trilogy cups (Zimmer, Warsaw, Indiana) with Versys circumferentially coated stems have 100% survival in 4 years average follow-up. The locking mechanism in the Trilogy is split-ring mechanism, which has been used in several other designs with a good track record.

The Harris Hip Score in the V-T group and surviving HG II (not revised) were excellent or good in 93.2% and good in, but in the total group including the revised hips were 85.

The adjusted general health measures (SF36) and disease specific outcome measures (WOMAC) and patients' expectations have been previously studied for knee arthroplasty in this region, but not for hip arthroplasty.^[@ref34]^ These measures showed good correlations with our Harris Hip Scores. The HG II group had, understandably, a significant drop in their WOMAC and SF36 scores due to the inclusion of the 15.6% revision. Expectations of the patients, that were mainly relief of pain and ability to walk comfortably, were fulfilled in nearly all the patients (97.6% and 92.8%, respectively). Some preoperative problems relatively unique to our culture, flattop toilet and cross-legged sitting on the floor, were not the expectations of the patients and seem to be modified after surgery by the patients.

The radiographic evaluation in the present paper showed good positioning of cups and stems in accordance with established standards. The ones that required revision also had well-placed components. The osseous integration was also satisfactory in the surviving prostheses. The radiolucent lines and pedestal formation in those few cases were not indicative of loosening.^[@ref16],[@ref17]^

There were only 4 cases (9.3%) of thigh pain in this series that had no correlation with the size of the femoral stem. The incidence of thigh pain, which is related to the stability of the prosthesis, is reported between 0 and 28% in different articles.^[@ref10],[@ref24],[@ref28],[@ref29]^

In spite of the literature report of 0.28-4% infection and 2.2-14.7% thromboembolic events, none of these complications were observed in the present series. The early dislocation in two cases is similar to the literature. The ulnar nerve injuries were in the contralateral upper limbs from arm malpositioning during anesthesia. The tibial and peroneal nerve injuries from the traction effect of lengthening observed in this report is a recognized problem, and has been reported in the literature with an incidence of 0.3-3.7% in hip arthroplasty, usually associated with lengthening of over 1.7 centimeters.^[@ref35]-[@ref37]^

The main limitations of the present study are its retrospective nature and small numbers of cases, however, the merits are that it is a single surgeon's experience with uniform technique and post-operative care and being a unique study in Iran with the special cultural and daily living habits.

Conclusion {#sec1-5}
==========

The generally satisfactory results of hip arthroplasty as demonstrated by Harris Hip Scores and functional assessments with WOMAC, SF 36 and MACTAR are shown in Iranian society in spite of some cultural and social differences. The outcome of cementless THA is satisfactory and comparable with the literature based on the results of function and survival of this small comparative group. The use of HGII acetabular component should be abandoned, because of the poor locking mechanism of the shell with the liner.
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